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(54) FRICTION MEMBER FOR TRACTION DRIVE 

(57)Abstract: 

PURPOSE: To further reduce weight of a friction member for traction drive while improving abrasion resistance 
thereof and preventing generation of a friction noise in sliding. 

CONSTITUTION: A friction member for traction drive for transmitting torque by friction force is formed of 
polyimide resin and other heat resisting resin having thermal deformation temperature of 200° C or higher and 
hardness of 65 or higher in the Rockwell hardness M scale. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Friction material for a traction drive characterized by forming this friction material in the friction material 
of a traction drive which transmits torque from heat resistant resin with a heat deflection temperature of 200 
degrees C or more according to fractional force. 

[Claim 2] Friction material for a traction drive according to claim 1 said whose heat resistant resin is 65 or more 
heat resistant resin on a Rockwell hardness M scale. 

[Claim 3] Friction material for a traction drive according to claim 1 or 2 said whose heat resistant resin is polyimide 
resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the friction material for a traction drive applied to the traction drive 

which transmits torque according to the frictional force between two or more friction material. 

[0002] 

[Description of the Prior Art] Conventionally, as driving force transfer devices, such as a manipulator for space, the 
reducer in which a light weight and large moderation are possible is needed, for example, the gear train, a harmonic 
drive, etc. are known. 

[0003] These roll at the time of driving force transfer, also perform sliding motion to movement and coincidence, and 
need grease and a lubricating oil essentially. However, under vacuum environments, such as space with many limits 
to use of grease etc., a sliding surface is worn out and endurance falls. 

[0004] Then, from a viewpoint which attains reinforcement of said drive, pure ** is possible for achievement of 
******, and use of the traction drive in which adjustable-speed nature was excellent has attracted attention. 
[0005] The friction material of the configuration of the shape of a roll and others which are used for such a traction 
drive formed in the front face metal coats, such as a metallic material of stainless steel, nitriding steel, and others 
or ceramics which gives these necessary properties, such as abrasion resistance, and chromium. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the friction material for a traction drive which consists of the 
above-mentioned ingredient is inferior also to the abrasion resistance at the time heated [ about / that it cannot 
contribute to lightweight-ization of covering arrival equipment /, and ], and has the trouble that a fricative occurs at 
the time of sliding. 

[0007] It is making to improve the abrasion resistance of this thing and for a fricative not to generate this invention 
at the time of sliding while it solves the above-mentioned trouble and attains much more lightweight-ization of the 
friction material for a traction drive into the technical problem. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, in the friction material of a traction 
drive which transmits torque, this friction material was formed from heat resistant resin with a heat deflection 
temperature of 200 degrees C or more according to frictional force. 

[0009] Moreover, said heat resistant resin may be 65 or more heat resistant resin on a Rockwell hardness M scale, 
and said heat resistant resin may be polyimide resin. 
[0010] Hereafter, the detail is given. 

[001 1] It sets to the heat-deflection-temperature measurement trial according to ASTMD648, and the heat 
resistant resin used for this invention is load 4.6 kgf/cm2. Under conditions, heat deflection temperature is heat 
resistant resin which is 200 degrees C or more, and the degree of hardness of that heat resistant resin has still 
more desirable heat resistant resin which is 65 or more under the Measuring condition of M scale in the Rockwell 
determination-of-hardness trial according to ASTMD785. Heat deflection temperature is inferior to convective [ of a 
lifting and torque ] in deformation in a less than 200-degree C thing at the time of sliding. 
[0012] The polyimide resin which polyamide resin, polyimide resin, aromatic series polyether ketone resin, 
polyphenylene sulfide resin, polish anoa reel ether resin, polyamidoimide resin, polyetherimide resin, phenol resin, 
aromatic polyester resin, the epoxy resin, the unsaturated polyester resin, the fluororesin in which injection molding 
is possible were mentioned as such heat resistant resin, for example, and was excellent in thermal resistance also 
especially in this is desirable. 

[0013] The polyimide resin which consists of a repetition unit which may be polyimide resin with properties, such as 
thermoplasticity, thermosetting, and non-thermofusion nature, as the above-mentioned polyimide resin, for example, 
is shown by the formula of following ** 1 or ** 2 is mentioned. These are excellent in thermal resistance, abrasion 
resistance, an out gas property, etc. 
[0014] 
[Formula 1] 
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[0015] 
[Formula 2] 



II 



II 

o o 

[0016] the aromatic series diamine component which uses as a principal component the tetracarboxylic acid 
component and diamino diphenyl ether with which the polyimide resin shown by the formula of the above-izing 1 
uses biphenyl tetracarboxylic acid as a principal component and a p phenylenediamine — a polymerization — and it 
imide-izes, and is obtained and "YUPIMORUR" by Ube Industries, Ltd., "YUPIMORUS", etc. can specifically be 
illustrated. 

[0017] Moreover, for the polyimide resin shown by the formula of the above-izing 2, the ingredient is the formula of 
the following-izing 3, and [0018]. 
[Formula 3] 



Hi 



N -(8r 0 -@ > -@ > - °^(§r NH! 



[0019] By coming out and making 4 expressed, a 4 -screw (3-amino phenoxy) biphenyl, and pyromellitic acid 2 
anhydride react, a polyamide acid can be made to be able to generate, the polyamide acid can be cyclodehydrated 
and obtained, and it has thermoplasticity. As such polyimide resin, "New TPf by Mitsui Toatsu Chemicals, Inc. etc. 
can be illustrated. 

[0020] In addition, to the heat resistant resin used for this invention, in order to raise abrasion resistance and a 
traction multiplier, various kinds of bulking agents may be added. 

[0021] As such a bulking agent, organic thermally stable polymer ingredients, such as silicone resin and a fluororesin, 
are made into the start. Inorganic powder for heat-conduction amelioration, such as metals, such as graphite or 
zinc, aluminum, magnesium, and molybdenum, or an oxide, A glass bead, a glass flake, silica balun, diatomaceous 
earth, asbestos, a magnesium carbonate. Minerals powder, such as a calcium carbonate, a calcium oxide, a calcium 
fluoride, and a calcium hydroxide, Minerals powder for lubrication disposition tops, such as graphite, a lead oxide, a 
kaolin, carbon, a mica, talc, and a molybdenum trioxide, A glass fiber, a carbon fiber, a graphite fiber, wollastonite, a 
potassium titanate whisker, An inorganic fiber and whiskers, such as a silicon carbide whisker and a sapphire 
whisker, To metal fibers, such as steel wire, copper wire, and a stainless steel line, tungsten core wire, or a carbon 
fiber, boron, The so-called boron fiber which vapor-deposited silicon carbide etc., aromatic polyamide fiber. Organic 
fiber, such as a polyethylene fiber and phenol fiber, and an iron oxide, a cadmium sulfide, Many things, such as 
internal lubricant-additives, such as minerals pigments, such as a cadmium selenide and carbon black, silicone oil, 
ester oil, fluorine oil, polyphenylene ether oil, a wax, and zinc stearate, can be illustrated. 

[0022] If post cure processing, annealing treatment, etc. are further heat-treated after fabricating the heat resistant 
resin of this invention described above with injection molding etc. in a necessary configuration, a degree of hardness 
and its reinforcement will improve, and it will become more desirable as friction material. 
[0023] 

[Example] It is as follows when the raw material used for the example and the example of a comparison is shown 

collectively. Moreover, all the blending ratio of coal is weight %s. 

[0024] 

(1) Polyimide resin (what is expressed with the formula of ** 1) 
(Ube Industries [, Ltd. ] make: (R) YUPIMORU) 

(2) Polyimide resin (what is expressed with the formula of ** 2) 
(Mitsui Toatsu Chemicals [. Inc. ] make: New TPI) 

(3) Fluororesin PTFE powder (made in Kitamura: KT-400H) 

(4) Molybdenum (Japanese virgin-metal group company make: molybdenum powder) 

(5) Lead oxide (Shinagawa chemically-modified company make: research S) 
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(6) Glass flake (Nippon Sheet Glass [ Co., Ltd. ] make: CEF150) 

(7) Calcium carbonate (Nitchitsu Industries [ Co., Ltd. ] make: NA600) 

(8) Graphite (Lonza make: KS-6) 

(9) SUS440C (degree of hardness HU=650) 

(10) SACM645 (degree of hardness HV=1000) 

(11) Nitriding steel (degree of hardness HV=1300) 

(12) SUS440 C+Cr 203 (thing which made the hard coat of Cr 203 form in the front face of SUS440C by the 
thickness of about 10 micrometers) 

[Examples 1-7] The polyimide resin shown by-izing 1 or ** 2 was used as main ingredients, and after blending dryly 
the above-mentioned raw material blended at a rate shown in Table 1 with a Henschel mixer, melting mixing was 
carried out with the twin screw extruder on condition that 390-410 degrees C and screw-speed 100rpm. Then, the 
thing of the examples 1, 3, 4, and 7 which use as main ingredients the polyimide resin shown in ** 1 is 360 degrees 
C and 1 ton/cm2. The thing of the examples 2, 5, and 6 which carry out pressurization compression molding on 
conditions, and use as main ingredients the polyimide resin shown in ** 2 is 400 degrees C and 1200kg/cm2. 
Injection molding was carried out on conditions and the disc-like (10mm in the diameter of 40mm, thickness) test 
piece was obtained. The testing device which shows this test piece to drawing 1 was equipped, and the existence of 
generating of a wear-rate (m/rev.) traction multiplier and a fricative was investigated. 

[0025] Test method: In the testing device shown in drawing 1 , the shaft 2 in a vacuum housing 1 was equipped with 
the disc-like test piece A, and the rotation drive of this shaft 2 was carried out by DC motor 4 of the PWM control 
through the torque converter 3. moreover, the hard drum type (disk which presents the shape of a circle curved 
surface to which a peripheral face swells outside) test piece B of the product [ a / of another side / shaft 2] made 
from SUS440C — equipping — bellows 5 — minding — the upper and lower sides — it presupposed that it is 
movable and pressure W was made to act from the vacuum housing 1 exterior Moreover, both shafts measured the 
rotation with tachometers 6 and 7, attached electromagnetic brake 8 in the axis end, and absorbed the rotational 
motion force. The conditions at the time of a trial were set to degree of vacuum:10-4Pa, a temperature: room 
temperature, 50 Ns of pressure, and rotational-speed:500rpm. 
[0026] Moreover, it asked for the traction multiplier as follows. 

Traction multiplier: The value which sets to W (N) the input torque measured by the torque converter, and is 

expressed [ input torque / force / of r (cm) and a 2 yen plate / forcing ] with mu=Tf/W-r in the radius of Tf (N and 

cm) and the disc-like test piece A was made into the traction multiplier mu. 

These results were written together in the Table 1 lower berth. 

[0027] 

[Table 1] 
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[0028] 
[Table 2] 
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[0029] [Examples 1-4 of a comparison] The disc-like test piece A of the same dimension as an example was formed 
by making into the friction material for a traction drive the ingredient shown in Table 2. While equipping said testing 
device with this, it equipped with the hard drum type test piece B formed with the same dimension as an example 
with the ingredient shown in Table 2, and examined on the completely same conditions as an example, and the result 
was written together in the Table 2 lower berth. 

[0030] At the metallic material of the examples 1-4 of a comparison, abrasion resistance is remarkably bad and 
there are many yields of a fricative so that clearly from the result of the physical properties of Table 1 and 2. 
[0031] On the other hand, the polyimide resin ingredient of examples 1-7 does not have generating of a fricative, 
either, and was excellent also in abrasion resistance, and the value of a traction multiplier was also excellent. 
[0032] 

[Effect] Since it forms the scraper for a traction drive from heat resistant resin as explained above, this invention 
contributes to lightweight-ization of the traction drive using this scraper, it excels in thermal resistance, a 
mechanical property, and abrasion resistance, and a traction multiplier does not have generating of a fricative 
greatly, either. 

[0033] Therefore, as friction material for a traction drive used in a vacuum, it is the optimal, and it can be said that 
the meaning of this invention is very large. 



[Translation done.] 



http:/ / www4jpdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejue 



2006/01/31 



JP,05-106707,A [DESCRIPTION OF DRAWINGS] 



1/1 s<—*J 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the part explaining an experimental device — a cross-section side elevation 
[Description of Notations] 

1 Vacuum Housing 

2 2a Shaft 

3 Torque Converter 
A, B Test piece 

W Pressure 
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